Material and methods

Sampling procedure
Data from NEMESIS were used. NEMESIS (see 2 , for a detailed description of the objectives of this study) is a population-based study with repeated measurements among the same subjects in 1996 (T 0 ), 1997 (T 1 ) and 1999 (T 2 ). A stratified, random sampling procedure was utilized. First, a sample was drawn from 90 Dutch municipalities, stratified by urbanicity and sufficiently distributed over the 12 provinces of the Netherlands. Post office registers were used to draw a sample of private households (addresses). The number of households selected in each municipality was in proportion to its population. One respondent in each household was selected randomly, according to whose birthday was most recent, on the condition that he or she was between 18 and 65 years of age and sufficiently fluent in Dutch. To maximize the response and to compensate for any seasonal influences, the initial data collection phase was spread over the entire period from February to December, 1996 . At baseline, a total of 7076 people (response rate of 69.7%) were interviewed. Informed consent was obtained for the interview. All participants in the baseline interview (T0) were approached for the follow-up waves, one year (T1) and three years (T2) after T0. Of the 7076 participants at baseline, 5618 subjects (response 79.4%) were available for re-interview at T 1 and 4796 subjects (response of T 1 subjects: 85.4%) at T 2 . The ethics committee of the Netherlands Institute of Mental Health and Addiction approved these procedures. The subjects well reflected the Dutch population in terms of gender, civil status and degree of urbanization. 14 Only the 18-24 age group was underrepresented. Loss of subjects in the second or subsequent waves of longitudinal data collection can be selective. Therefore, it was examined whether nonresponders at T 1 and T 2 differed from responders at T 1 and T 2 on the presence of psychiatric disorders or chronic back pain at T 0 . After adjustment for demographic variables, a 12-month chronic back pain at T 0 did not increase the probability of loss to follow-up between T 0 and T 1 nor between T 0 and T 2 (OR= 1.00, CI= 0.81-1.22; OR= 1.09, CI= 0.91-1.30). After adjustment for demographic variables, any 12-month psychiatric disorder at T 0 only slightly increased the probability of loss to follow-up between T 0 and T 1 as well as between T 0 and T 2 (OR=1.20, CI=1.04-1.38; OR=1.29, CI=1.15-1.46) 14
Instruments
Psychiatric disorders
The Diagnostic and Statistical Manual of Mental Disorders (DSM-III-R) Axis I psychiatric disorders were diagnosed with the computerised version of the Composite International Diagnostic Interview (CIDI version 1.1; 27 ). The CIDI is a structured interview, developed by the World Health Organization, based on the Diagnostic Interview Schedule (DIS) and the Present State Examination (PSE), and administered by trained interviewers. The CIDI has good test-retest reliability 35 and validity 10 for all psychiatric disorders examined in NEMESIS. The following classes and seperate diagnoses of psychiatric disorders were measured: mood disorders (major depression, dysthymia, bipolar disorder); anxiety disorders (obsessive compulsive disorder, generalized anxiety disorder, simple phobia, social phobia, agoraphobia, and panic disorder); substance use disorders (alcohol abuse, alcohol dependency, drug abuse, drug dependency). 
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Chronic back pain and other somatic illnesses
Chronic back pain and other somatic illnesses were assessed at two waves (T 0 and T 2 ) by means of a questionnaire listing 31 chronic somatic conditions divided over different somatic classes, in line with the classification used in the National Comorbidity Survey Replication (NCS-R) 30 : asthma, chronic pain conditions (arthritis, migraine, chronic back pain), cardiovascular disease (high blood pressure, heart attack, stroke), digestive disease (stomach ulcer, intestinal/abdominal disorders, gallbladder, liver disease, cirrhosis), sensory impairment, diabetes, chronic cystitis (kidney punch, kidney disease, chronic bladder infection), thyroid gland diseases, other (sinusitis, epilepsy, dizziness, skin disease, cancer, multiple sclerosis, Parkinson's disease, myalgic encephalomyelitis, severe injury, HIV/AIDS). Self-report was used to ascertain chronic back pain (and other physical illnesses). Subjects were asked whether they had chronic back pain in the prior 12 months (at T 0 ) or 24 months (at T 2 ), lasting longer than three months. Different studies indicate that self-report on the presence of chronic diseases have a moderate to high agreement with medical records. 25, 19, 17 
Sociodemographic variables
The following sociodemographic variabes were measured at T 0 : gender; age (18-24, 25-34, 35-44, 45-54, 55-64) ; highest completed level of education (primary vocational, lower vocational, secondary-middle vocational, higher vocational, academic); living conditions (living with partner with or without children, parent living alone, living alone, living with parents, living with other people); urbanicity (very low, low, average, high, very high); employment status (employed, housewife or houseman, student, unemployed, disabled, retired, other).
Statistical analyses
To assess cross-sectional comorbidity between chronic back pain and 12-month psychiatric disorders (research question 1), logistic regression analysis was used generating odds ratios (ORs) and 95% confidence intervals (CI). Data were used of the first wave (T 0 ; n=7076). To examine whether having chronic back pain increases the risk of developing a psychiatric disorder (research question 2), 3-year incidence figures of psychiatric disorders were calculated. For this analysis, subjects were selected without lifetime psychiatric disorder at T 0 . Again, logistic regression analysis was used to calculate the association between chronic back pain and later onset of psychiatric disorders. To examine whether having a psychiatric disorder elevates the risk of developing chronic back pain (research question 2), 2-year incidence figures of chronic back pain were calculated at T 2 . At T 1, no somatic illnesses (including chronic back pain) were assessed. Therefore, only 2-year incidence figures could be calculated (at T 2 subjects were asked whether they experienced chronic back pain that lasted longer than three months in the preceding 24 months). For this analysis, subjects without diagnosis of chronic back pain at baseline (T 0 ) were selected. Again, logistic regression analysis was performed to calculate the association between classes of psychiatric disorders (mood disorders, anxiety disorders and substance use disorders) and later onset of chronic back pain. The sample sizes were too small to study the association between individual psychiatric disorders and later onset of chronic back pain. Adjustment of statistical analyses was necessary as chronic back pain is associated with various socio-demographic factors and other somatic illnesses, such as arthritis, migraine, cardiovascular diseases. 26, 15, 30, 5, 13 In the first step, all analyses were adjusted for sociodemographic variables (age, gender and education; Model 1); in the second step additionally for employment status, living conditions and the dichotomous (yes/no) variable 'any other somatic illness than chronic back pain' (Model 2), ruling out that any relationship found between chronic back pain and psychiatric disorders was mediated by any of the somatic illnesses listed above in the paragraph 'chronic back pain and other somatic illnesses'. Significance was set at the two-sided 0.05 level. All calculations were performed using STATA 8.0 statistical software. 28 The appropriate statistical weight was employed in all analyses to ensure the data were representative of the national population. Weighted data can cause problems in estimating variances, standard errors and corresponding tests and confidence intervals. Therefore, STATA 28 was applied, using the Taylor series linearization method.
Results
Sociodemographic variables
The 12-month prevalence estimate of chronic back pain was 8.2%. More women than men had chronic back pain (9.4% were female and 7.1% male; p< 0.001). The rate of chronic back pain increased with age. Lower educational level, parent living alone and being unemployed were also related to higher prevalence estimates of chronic back pain. 
Chronic back pain and comorbid psychiatric disorders
Comorbidity between chronic back pain and psychiatric disorders was first assessed crosssectionally. Chronic back pain and any psychiatric disorder appeared to be significantly associated, as shown by the adjusted odds in both models ( 
Temporal relationship
The temporal relationship between chronic back pain and psychiatric disorders was assessed longitudinally. Results showed that subjects with chronic back pain had an elevated risk of developing any psychiatric disorder in both models (Table 3 ). In both models it was found that the risk of developing a mood or anxiety disorder was significantly higher among subjects with chronic back pain. Additional analyses (not in III The incidence rate for a diagnostic grouping involves the first onset of any disorder from that grouping in subjects who had never had any disorder in that grouping before the first assessement. The incidence rate for the separate disorders involves the first onset of that disorder irrespective of whether the subjects in question had ever had any other disorder from the same grouping. This explains why the rates for some groupings come out lower than the rates for some of the separate disorders within them. * p<0.05; ** p<0.01; *** p< 0.001 Table 3 . Three-years incidence of psychiatric disorders among Dutch adults with and without chronic back pain
To examine whether having a psychiatric disorder elevates the risk of developing chronic back pain, 2-year incidence figures were calculated among subjects with and without psychiatric disorders. Results showed that the risk of developing chronic back pain was significantly higher among subjects with an anxiety disorder in both models ( 
Discussion
This article provides the first longitudinal population-based assessment of the temporal relationship between chronic back pain and mood, anxiety and substance use disorders. The study also adds to current knowledge on cross-sectional associations between chronic back pain and psychiatric disorders.
The key findings of this study are that persons with chronic back pain are more likely to have mood, anxiety and alcohol abuse disorder. These results add to the growing body of knowledge that chronic back pain is associated not only with depression but also with anxiety and alcohol abuse disorder. 30, 7 Secondly, regarding the temporal relationship this study provides empirical support for both the consequence (chronic back pain precedes the development of psychiatric disorders) and the antecedent hypothesis (anxiety disorders precede the development of chronic back pain). Regarding the consequence hypothesis, it was found that pre-existing chronic back pain not only elevates the risk of developing a mood disorder (major depression 6, 5, 11 ), but also of other psychiatric disorders, such as obsessive-compulsive disorder and simple phobia. Regarding the antecedent hypothesis, it was found that anxiety disorders predict new onset chronic back pain.
In interpreting these results, first several strengths and limitations of this study need to be considered. The present study has important advantages over other studies. Until recently, research in this field focused exclusively on the association between chronic back pain and depression. Our study has a much broader scope, by focusing on mood disorders, anxiety disorders and substance use disorders. In addition, a valid and reliable instrument (CIDI) was used measuring DSM-III-R Axis I psychiatric disorders. Also a limitation of this study needs to be considered: the ascertainment of chronic back pain on self-report. It was not feasible to abstract medical records or to conduct a medical assessement to determine whether chronic back pain was present or absent. As noted earlier, results indicate that selfreport has a moderate to high agreement with medical records on the presence of chronic diseases. 25, 19, 17 Another limitation is that no information on pain severity and duration of the chronic back pain was collected. Consequently, exceeding the scope of this study is the estimation of duration and pain severity-specific curves for subjects with chronic back pain in relation to psychiatric disorder onset rates. This study provides empirical support for both the consequence and the antecedent hypothesis. It remains unclear, however, which causal mechanisms underly the temporal relationship between the two. Various explanations may be put forward for the antecedent hypothesis; having an anxiety disorder may lead to physical symptoms such as pain due to increased physiological arousal. 16 In addition, people with anxiety disorders may be more likely to somatize their psychological symptoms, with somatization being the mediating variable, as a way of expressing their general distress by reporting pain. 7 Regarding the consequence hypothesis, it has been assumed that chronic pain of any type rather than chronic back pain specifically may be a generic risk factor in the development of psychiatric disorders. 6 In this study, however, all statistical analyses were adjusted for two other chronic pain conditions than chronic back pain: arthritis and migraine. After this adjustment, the temporal relationship between chronic back pain and psychiatric disorders remained significant, in the sense that pre-existing chronic back pain precedes the development of psychiatric disorders. It therefore does not seem plausible to assume that chronic pain of any type would serve as a mediating variable underlying the temporal relationship between chronic back pain and psychiatric disorders. A third hypothesis can be put forward presuming that chronic back pain and certain psychiatric disorders share the same pathogenesis; prior research has for example identified neurochemical links between depression and chronic pain in the sense that both serotonin and norepinephrine appear to play a role in the pathogenesis of both chronic pain and depression. 11, 6 A fourth hypothesis to be tested is whether chronic back pain and certain psychiatric disorders may share a common risk factor, such as psychological stress. Contemporary models portray low back pain as a sensory-affective response, involving physiological, cognitive, and behavioral components. 34 More research is needed to explore the relationship between chronic back pain/generic pain and psychiatric disorders in depth, by adressing the causal mechanisms that may be involved. It needs for example to be examined whether allevation of pain helps to ameliorate psychiatric symptoms and likewise whether relief of psychiatric symptoms improves pain. 1 Our findings are important to care providers treating patients with chronic back pain and to clinical care givers treating people with anxiety disorders. As the combination of depression and pain is associated with worse outcomes than either condition alone, it is important to recognize psychiatric disorders in clinical and primary care settings. 1 Care providers should be aware of the co-occurrence of chronic back pain and psychiatric disorders, of the elevated risk patients with chronic back pain have of developing mood and anxiety disorders and of the elevated risk people with anxiety disorders have to develop chronic back pain. Dual treatment of both chronic back pain and psychiatric disorders is needed to improve pain outcomes. Currently, there is a lack of recommendations for valid screening scales for psychiatric disorders and psychiatric treatments appropriate for people with chronic pain conditions. This study underscores the necessity that valid screening tools for psychiatric disorders should to be made available and that guidelines should be developed to inform caretakers how to treat patients with chronic back pain and psychiatric disorders.
Acknowledgements
The NEMESIS study was supported by the Ministry of Health Welfare and Sports of the Netherlands.
